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Haqionanrnoro aeporcocuivnoro yninepcurery

irr,r. M. €. Xyxorcrroro <Xaprircrrufi asiaqiftIrrft incryrryr>

AoKTopa rexHi.rnrar nayr, nporfecopa @ecenra fepuaua Birroponnva

na 4nceprarlifiry po6ory fnorerlr Bnagncnana Anaronifionr'rqa

<Mero4ra o6po6ru MyJrbruc[ercrpalrnror so6paxenr B rouu'rotepusoranift cr.rcteui na

ocnoei nefipoHul,rx Mepe)K rnn6ororo IraBqaHHt>,

rrpeAcraBneHy Ha 3Ao6yTTjfl HayKoBofo cryrreHrl AoKropa $inocooii

ga cueqianrni c'rto 123 - Kovn'rorepna inxenepir

Arcrya.nrnicrb reMlr

Agcranqiftne 3oHAyBaIIHt geunoi uonepxni Ao3BoJIte orpLIMyBaTu alcryanrlry

inQoprr,raqiro flpo craH Ta xapaKTep]rcrr.rKr.r 3eMHrirx o6oerris 6egrontaxrro. Cyvacni

aeporocnaiuni Ta cy[yrHr{Kosi cr,rcreIim Ao3BoJItIorb orpllrMyBar[ :o6paxennx 3 B]IcoKoIo

posgilruoro sgarnicrro, a uepio4 IIoBTopHoro clocTepe)Kegll{ 3a BIBHaqeHoIo

reorpa(pi.rnoro uicqenicrto err,Ienuryerrcx. I{e ,{o3BoJlfle poepo6nxrn noei Ta

yAocKorrrurKrBarlr icrryrovi MeroArr o6po6xn MyJI6TI,Ic[eKTpEUTEHID( so6pa:xenr,

ni4nuqyrovn xricrr oneparunnoi iu(popnaaqii npo o6'extu na gerrlnift nonepxni. Metogg

o6po6rn MyJrETr{c[eKTpErJrbHrlrx so6paxenr BlIKopricroBylorbc . nJre. analisy snain

HaBKoJTI{IuHEoro cepeAoBl{Iua, rniuary, c[ocrepe)KeuruI ga [oHoBJrIoB,IJIbH]IMrr

pecypcaMr,r, y cilrcrrorvry rocno4apcrni, caue rorvry 4rEcepraqiftna po6ota -fnoselI4

Bna4racnana Anaronifiosr Ia, qo 4porlouye MeToAlI 6araroxlacogoi uacur[iraqii

MynbrucrreKTpaulBHr,rx so6paxcenr e aKTyaJrbHoIo, a oco6nuno ni4 uac nosHol{acura6uoro

pociicrroro BToprHeIIHf, Ae Heo6xiAuo orpl{MyBaTl{ ofiepaTrBlly inSoprraaqiro fipo craH

ra sruiny o6'ertis na seMHit norepxni.

Teua 4uceprarlifinoro gocni4xenur uos'r3aHa 3 BI{KoIraHHtM uayrono-4ocd4nIa<

po6ir raQe4pn (KIII>> HTy (XIII), a czrMe 3 rrayxoBo-AocniAnoro po6ororo

N Ne0122U200526 <Mo,qeti i nrerogu o6po6rn ra3axnc.ry in$oplraqii I xoun'rorepuro<

cr4cTeMax), Ae 3AO6yBarI 6pan yqacTb y f,KocTi sI,IXOHaBIIfl.
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Cryninr o6lpynronanocri nayrconnx noJrorrcenb, sucnosxis i perconren4aqifi,

cQoplry.rronaHnx B Ar{cepraqifinifi po6ori

Pospo6neni Ta y,4ocKoHEUIeui uetoAn, noJro)I(eHIUI Ta BncHoBKLr, qo nageAeni s

po6ori -flnoaerr.r Bna4ucrara Anaroniftosrua, 6asyrorrcr rra BaKopr4cranni rexnonorift

rnra6ororo HaBrr€[HHr, reopii nefiponHrlrx Mepex, uero4in MareMarr{qnoro MoAeJrroBzrHHr,

rpanc(fepuoro HaBqaHrur rnr,r6oxra< neftpounzx Mepe)K, crarr{crnqHrlx uero4in ra

anropurvriunr.rx niAxoAis. ,{ocni4xennr suxoHaHi 3 BlrroprrcrannrM cfracH}D(

xoun'rorepuux clrcreM, xMapHr,rx piruenr (Google Colaboratory), qo e gaco6aMu

pospo6xu rrrrfrHoro inrener<ry. Pesynrraru nepenipeui rtrJrrxoM [poBeAeurrt

lpaKTr.rrrHr{x excnepuuenrin, rqo ni4rrepA}Kye o6lpyxronanicrr HayKoBrlrx rinoreso

BHcHoBxin, c$opvryJrboBaHr,rx B AlrceprarlifiHifi po6ori.

,{ocroripnicrr pesy.nsrarir 4oc;rigxens

,{ocronipnicm pesynrrarin reoperrrrHrrrx gocrigxenr ni4rnepgxyerscx

pe3yJrbraraMv ni4nonignra eKcrrepr{MeHT€urrnzx 4ocnigxenr.

3aupouononani ra yAocronaneni rraeroAr,t peanisorani y rnrnx4i [porpaMrrrrx

roN,rnonenris ra 3acrocoBaHi uiA .rac Br{KopllcTaHrur rrporpaMHofo ga6egneqeErs.

Hayconi p$yJrbrarn M€lrorE aKTr{ BlpoBaA)KeHHr, rrlo Ao3Bonxe ni4mepgurvt ix

4ocroripnicrr.

'{o ocnonnnx HoBr{x HayKoB[x p$yJrbrarir 4ncepraqii clig ni4necr:u:

- Brrepue 3arrpoloHoBauo Meron 6ararornaconoi rnacra@ixaqii

MyrLTncleKrpaJrbHrlrx cy[yTH]rKoBr4x so6paxenr 3eMHoro [oKp]rBy, xrr.rft ri,qpianxerrcx

ei4 eigonrra< flporleAyporo floIrryKy ofirr.rM(urBHoro na6opy crrerTpaJrrHr{x in4excie xa

ocnosi Brreprue sanponononanoi apxirerrypn sroprronoi uefipouuoi rr,repexi B

rounorcrepvsosaHift cr,rcreNai, rqo 4osnonnno ni4ourgnrn ro.rHicrr rnacn$ixaqii o6'enis

geunoi uoaepxni;

- orpr,rMaa no4anrrur.rfi po3Br,rroK MeroA orrrrrMieaqii :ropr:rou n neftponnnx

Mepex Anr sagavi 6ararornacosoi rnacu$iraqii cyrryrrrr/rKoBrx so6paxeur 3eMHoro

rroKprrBy 3a palyHoK 3arq)oloHoBaHoi upoqe4yplE npoBeAeHHr ourr.ruisaqii era[aMrr

crpyKrypHoro ra [apaMerpurruoro Ha[arrrryBanH fl rrpu saAaurrx 6ro4xermlx



o6MexeHHDL qo s oAHoFo 6ory 4osrornno ui4sflrqnrra pesynrryovi Merpr{Kr.r oqinrur

'KOCTI KiIaCLIETKaIITT C)arryTHlIKOBI{x 3OOpfDKeII6 3[0tr TKOBOrc HeIpOIIHOIO Mepex(elo, a 3

lHmoro - BpaxyBarlr rr€urBrrl pecypcHl ooMexeHrur;

- yIocKoHaJreHo MeToA 6ararornaconoi rnacra(firaqii uynrrncuercrpaJrbHrD(

c)rfiyrur.rKoBLrx so6paxenr 3eMHoro [oKpLrBy nucoroi po3pi3HKrBalJrbnoi 3Aarnocri, fiKuft

rigpisnrerucr ri4 ui4oura< rpancr[epuna HaBrr€u u{M 3roprKoBrlrx HefipoHHrD( Mepe)K rra

ocnoni sanpofiorroBarroro na6opy Aaru,rx EuroPlanet sucoKoi po3Airrnoi sAarnocri Ta

uorrryKoM on'ruuanrnoi rou$irypauii crreKrpaJrBrrrrD( iu4ercir, rqo Ao3BoJMJro rri,4BrflItrTu

roqticrb ruracnr[iraqii 4axrrx Ar{craHrlifiHorc 3oHAyB€tHrrfi 3eMrroi uorepxni Ta

eSercrusHicm po6orz vro4eri HefipoHuoi uepexi fi Ha repuropii Yrpainn.

3naqnrrisrr orprrManux pery.nrrarir 4nq Haynrr i nparru.rnoro Brrreop[cranHt

Ilpegcranneui B Arrcepraqifinor"ry AocniAxeruri -firoseru Blagncnaaa

Anatoniftonusa Mero,qlr MErrorE taxi npaxrnvni pesynrratn:

1, Y po6mi pospo6neno MeroA ra rrporpaMHe sa6esneqeuHr 4nr eanponononanoi

apxirercrypr sroprxonoi neftpoxnoi uepexi gnx eagavi 6araroxnacosoi ruacur[irauii

MyJrbrric[ersrpEurlHr.rx cyrryrrrrrKoBr{x oo6paxenr. Orpnrvrano onrmvranrxrfr xa6ip

crleKrpaJrrHrD( inAercin (NDVI, NDWI, GNDVI pasonr is Karrarr{rMr{ RGB) y na6opi

lral,j.l,ax EuroSAL

2. Pospo6reHo rrporpaMHe ga6esueqeHHrr nnfl. yAocKoHaJreHofo MeroAy

Mepex 3 BIlIKop[cTaHHrIM c)ruIacHlirx SaCO6isorrrr4Mi3arlii 3roprKoBr,rx HefipoHHt4x

pospo6ru ur)rqHoro iurenerry. Ournuigonana 3FoprKoBa neffporura Mepexa HaBrraerrct

3a MeHIIry rinrricu elox, Aoctfttrorm Aocrarnix pe3yrrTaroq[x 3HaqeHb Merpr{K oqinor

(rcunicrr xnaczr[iraqii spocJra Ao 97.04yo, a uerpr.rra Fl rc 97.05Yo).

3. C$opuoBaHo HoBLrfi na6ip 4anr4x Br4coKoi por4imnoi 3AarHocri Ha ocHoBi

3arrporrorroBarroi upoqe.qypu $iarrpaqii sucorosxicufix so6paxexr y roun'rorepr.rsosauift

cncreui.

4. florasaHa rr,roxnfisicrr 3acrocyBaHrur ]?IocroxaJreHoro Mero.qa (rowricm

rnaczrfiraqii Ha recroBlrx Aarrro( cxJraJra 93,83Yo, a Merpr{Ka Fl - 93,56%o,) na

6araroxnacosoi rnacurfiraqii so6paxenr 3eMHono florprrBy xa6opy Aanror EuroPlanet

sucoKoi posginrnoi e4arnocri na reprropii V4paihu, ulo e KopHcHwM Nrt cr{creM
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MoHiropnHry.

Pesynrraru AocniAxenr nupora4xeni e KoMuaHii TOB (AMK CHCTEMA>>, y

nasqamHuft qpoqec rca$e4pu <KIII> HaqionaJrEHoro rexniqnoro yniaepcrarery <d(fII>> ra

r .[I <flin4ennnft 4epxaruuft npoerrno-KoHcrpyKTopcucnfi ra nayxono-gocni,4rzfi

incrztyr ariaqifinoi npolr[cnosocr ).

Ilosuora B[rcnaAeHHfl perymrarin Aocrhxenr e ony6rirconanrrx flpallflx

Peoyrrrarra 4ocni4xenr orry6nironani y 24 uayronwx qparln! cepeA rrr.rx: 3 crarri

y uepio4n urvx HayKoBrtx ![axonnx Br{AaIrruDL Iqo inqercyorBcf, Ha)rKoMerpruHoro

6aaoro 4annx Scopus, 4 crami B HayKoBrrx (faxornx BriAaHrurx nn4anui Yrpaihn

rcareropii <<E>>. 3asnaqeni rry6nixaqii siAnosiAaroru reuarzqi 4r.rceptarlii. Y.racrr

s4o6yna.ra y upaqsx, rqo ony6nixonani y cniaarropcrni 3aslrarleHa n 4zcepraqiftnifi

po6ori.

Orry6nironaui nrarepianu ni4o6paxarom sMict 4r,rcepmqii ta nignori4arorr

BlrMoraM rryHKTy 8 llopr4rcy 4pncyAxeHHt cryneHrl Aolcropa Qhoco$ii ra cKacyBaHHfi

piueuur pasoaoi cneqianisonanoi n reuoi paALt 3aKIIaAy rulqoi ocriur, nayronoi

ycTaHoBr.r fipo flpr,rcyAxeHHr cryfleHrr AoKTopa sirocoQii 3arBepA)KeHoro flocranosorc

KMV nir 12.01.2022 p. J'{b44.

Oqinra ruicry gncepraqifi noi po6oru

.{racepmqifi-na po6om -f,noseru Bragncraaa Anarodfios[sa cxna4aetrcx si

Bcryfly, qoruprox pos4inie, uncuomiu, cruIcKy BrrroplrcraHl{x Axepen ta 4ogatrin.

Y ecrynnift .racTuHi o6lpynroraHo arrya-rrnicu reMI,I, 3arHarlelro Mery, HayKoBy

Ta rrpaKTruHy :uavuuicru, gaAa.Ii AocriA)I(eHHt, cQopnaynronano o6'ert ra qpeAMer

gocni4xennr, HaBeAeHo anpo6aqiro Ancepraqiftnoi po6oru ra crllcoK rry6niraqift.

B nepuorvry poa,qiri BnKoHaEo anaris nayxoso-rexHiqHoi npo6nervrz o6po6rn

Myrbr[cfleKTpir.rrbHr,rx so6paxenr y rouu'rorepHr,rx cr4creM€x, upoananisonaHo icnyroui

MeroAr.r orprrMauHrr, o6po6xr.r ra ananisy ganrx ,{33, po3rJrrr{yro cyracni nayroni upaui

Ta AocrrHenrur n cr[epi rrrrfrHoro intererty ra raz6oruo< nefiponnm Mepe)K, HaBeAeHo

nopinxxnux Klracr{qHr,rx naerogin M{urrrrHHoro HaBqaHHrr 3 MeToAiIMLI na ocnosi rnz6ororo

HABqAHII'.
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Y apyrornry pos,qiri upeAcraBrreHo pospo6ry MeroAy 6ararornacosoi xnacfirfiraqii

MyJrrTlrcrrexTpaJrbHlrx so6paxenr 3eMHoro rrofplaBy na ocnosi sroprroroi neftpornroi

nrepexi Ta c[eKTpuurbur,rx in4ercin na ocrrosi 3arrpo[oHoBaHoi apxirerrypr,r sropmonoi

nefiponnoi uepexi. flpe4crameno (fopnaanrnnft olrl{c sa4a-ri 6aramrnaconoi

rnacuSiraqii. llpore4eno AocniAxenns crleKrpzurrHl,rx in4ercin, qo rroAaBalrlicx y xrocd

AoAarKoBrirx rananis (orpirta RGB) Ao nefiponnoi uepexi.

B rpemolvry pog.qiri 4poBeAeHo AocniAxenns c) racHItx uero4in ournnrisarlii

rnu6orrx neftponnro< Mepex, [poBeAeHo ix nopinnxnnr. Poepo6reno rrrero4 onuruisaqii

eroprronoi neftponuoi vepexi gacrocosaHoi 4o sagavi 6ararornacosoi rnacurliraqii

MyJrbrfi cleKTpalJrbHr.rx so6paxenr. Hanpnrinqi pos4irry HaBoAI,ITbct nopinxxr*rx

yAocKorralJrenoro MeroAy s icnyrovrrvrn.

Y .rerseproMy pos4iri o6lpynroByerbcn Heo6xianicrr SopMyBaHHrI HoBoro ua6opy

Aaurur EuroPlanet, rqo rfoprvryetrcr na ocnosi reoue'r:pift EuroSAT. flpono4I'rcrcr

nopirnxnrnufi ananis cSopMoBaHofo na6opy ganm is eigotunuz. PosrrtAaetrcr

rpanctfepne HaBrraHHr, [poBo,qr{rbc{ sariAarlir na6opy Aasr,rx EuroPlanet. Y4ocronaneno

uero4 6ararorcnaconoi r<racn$irarlii eo6paxenr s[coKoi pos4inrnoi s4arnocri na ocnosi

AoHaBqaHHr rraflepe.u HaBqeHr{x 3roprKoBLrx neftpounrx Mepex. flpoae4ena oqiuxa ra

3a3HarreHo [paKrrlrrHe 3acrocyBaulUr yAocKorraJreHoro Mero.ry 6ararorcnacogoi

xnacuQixaqii rvrynbrr,rcfleKTpiulbruar so6paxenr na repnropii Vrpathu

BncnoeItu 4o pos4inio ra pe3yJrbrarr4 4nceptaqifinoro AocniAxenns niAuosiAarou

snaicry 4zcepraqifi noi po6otn.

Cnucor BuKopr{crarrLrx Axepen uictrnru 184 uaftrvrenyn au:'lrt, xxi pinnouipno

posuogineni naix poe4inaun.

Anorartrig nigo6pa:rcae ocnonnnfi srraicr 4Ircepraqii ra 4ocraruEo po3KplrBae

nayroni pe3ynbrarr,r ra rpaKrruHy qinnicru po6orz.

y Ao.qarKax rrpeAcraBJreHo ny6lirarlii, SparvreHTl4 rlporpaMHl{x KoMrIoHeHTlB Ta

aKTI.I B[pOBaA)KeHHr.

Anaqenrivna go6po.recuicrs

flopyIuenr. axagenai.rnoi 4o6povecnocri n 4nceptaqii Ta HayKoBLrx ny6niraqirx ne

BLrrBJIeHo. Yci pesynrrarr.r, xri uEueceuo aBTopoM Ha gaxvrcr, orpr.rlr,Iarri cauocriftno i
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Nricrsmcr n ony6riroeaur.rx po6orax, Y po6orax, orry6nixoranra< y cninarropcrni,

nvroplrcraui rinrrcz ri i4ei nonoxenrur ra po3paxynxr.r, rri e pe3yJrbraroM oco6r,rcrr.o<

HavKoBr.D( notrvris.

3aynaxennr no 4ncepraqifinifi po6ori:

1. B 4pyrorvry pos4ini, n .racrurd pospo6xra MeroAy 6ara'rornaconoi ruracnrfiraqii

MyJr6Tr,rc[eKTp(urbHr.rx ao6parxenr ni4cyrne o6lpyNrynanru nnpo6y aJrr-opurMy HaBrraHrrt

AJrf, 3roprroBoi nefiponnoi naepexi. Kpinr toro, BI{xoArrM 3 TeKcry gr,rcepraqii ne

spoaynrino,.rra 6yno BlrKoHaHo analig ismrx arropmtain HaBqaHIUI.

2. Y rperrorrry pos.{iri neo6xiAno 6yno 6 rparqe Qopua-niayaa:ru namni anaparni

Ta pecypcni o6uexenru, g tKnx MoxHa orplrMarll 3HaTIeHIUI 3aftulFHoro

o6quclronanrnoro 6rogxery.

3. Y rpemonry posgini 4oqinrnirue 6yno 6 rpoBecrr,r y3€rr'€urrHerre uopiBurHHt

no'rarxosoi Ta ournr,risosarroi sroprxoroi neftponnoi uepexi 4nr oagavi 6ararornacosoi

xnacu$iraqii MyJrbrrlcrreKTp€urEHrirx cyr5/THr.rKoBrlrx so6paxeur, Mo)rgrllBo, y soe4enifi

ra6nr.rqi.

4. B rrerBeproMy pos4ini, y ui4pos4iri orkrcy rporleAypv SopryBaHHrr na6opy

cyrryTHr.rKoBr,rx so6paxenr s[coroi poe4inrnoi sAarnocri HeAocTaTHbo sr4csirreHo

upoqec 3aBaHT€DKeHrrr so6paxenr ancoroi poe4iruroi sganrocri.

Brasani ne4oniru He B[JrrIB€Irorb rra saftulrlry [o3r4T]rBrry oqimy 4zceprarliftxoi

po6orn, rKa e aKryarJrbHoro, Mae BlrcoKy HayKoBy qinniqr ra qpaKTnqHy snavyrqicrr.

BI,ICIIOBOK

,{ucepraqifina po6ota -flnonerur Bnagucnaaa Anaronifiosa.ra <Mero,ryr o6po6rn

MyJrbrr{cfleKTpturbur{x so6paxeur n rouu'rcrepusosauifi cvcreui na ocxosi xeftpornrx

uepex rnr.r6oKoro rraBqaHr{D) 3a cnoiru sNricrona nignoni4ae cneqianrnocri 123

Kouu'rorepna inxenepix. ,{racepraqix e saBepmeHoro HayKoBo-.qocnignoo po6ororo,

posn'rsye fiocraBJreny HayKoBo-Texuivny eagavy, rra [oJrrrae n ni4rurqenui sxocri

rnacu$iraqii MynrrrrcrreKrpurJrburD( cyflyrufiKoBlrx so6paxenr rp]r upone4euni

AucTarrqMHoro 3orr,4yBaHHr Ha ocHoBr 3ropTKoBr,D( Her{poHHr4x Mepex y

rcouu'rorepuoonanifi crncteui.
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floAana Aacepraqiftna po6ora -f,rosertr Bnagr.rcrara AnaronifiosI,r.ra <Mero4n

o6po6xn MyJrrTncrreKTparJrbHrlrx so6paxenr a roun'roreprasosaHifi cucrer"ri na ocnosi

nefiponnmr uepex rnra6oKoro rraBqaunx> ni4uoeigae Br{MorarM go 4ncepraqift na

s4o6yr*rx HayKoBoro cryrreHr Aoroopa $iroco$ii a caMe BLrMofaM nynxrir 6, 7, 8 i 9

flopx4ry rplrcyAxeuur cry[eHr AoKropa Sinoco$ii Ta cKacyBaxnr piuennx pasoroi

cueqianisoeanoi eseHoi paAn 3aKna,q/ nnuloi oceirn, xayr<onoi ycraHoBr{ rrpo

rpr{cyA)r(exrur cry[eHr AoKropa rfinoco$ii, 3arBeplprerroro flocrarronoro KMV ai4

12J12022 p, N144, a s4o6ynau -fl-nogera Bna"qracnas Anarodftosrs 3rrcJryroBye

rplrcyArKeHrrr HayKoBoro cryrreHrr Aor$opa $inoco$ii sa cneqiarunicrro 123 -

Koun'rorepxa inxenepir.

Ononenr

AoKrop rexHirrHHx HayK, rrpooecop, rpooecop

naQe4pu KoMrr'rorepHzx cLIcreM, Mepe)K i

ri6ep6e3rreKr4 HaqionarrbHoro aepoKoctvti.ruoro

yHinepcnrery irvr. M. e. XyroncbKoro

<XapriecrKraft asiarlifi :nuir i Hcrzryr>

10.04.2024 p.
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